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m m m 

5 <mm^m> 

n^m. ^ ^jt-e^ s D N A (DM^M^mm x-m^ti^nNAisx x)^^ una 
<Dm^B(D 5 "^i- < < ^ ^> vN-rn^s^ i otcxN^r >^ y x-rs d n AiJip-rSo 

10 ^ibiz^ mm.B^K^.?>r>N A^^m-r?>mmx.^i!^ ^ ^^^-^—^^^-r 

15 ^Jtdili-So $e>tJ:, ^at^^{-#SDNA^-^:fir-r5DNA. ^DNAO+B^ 
^3t^^{2:^ SDN A<D$P5>:^^Ba^J"e^ ^ :h.S D N A*5 J;i;«^D N AO*B 

20 <irj:a^^> 

'rv'7\i\^nnm^mmm iu^. ci-thfs^vn^) m^^j^itmK 
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ci-THFs«. 3m(Dmmt:^-r^ hvmmx'$>^o Mcwma±. ci- 

THFSf*. 1 0 -3J^7P^/V7^ t y^T^mm-^^mm dO-formyl- 
THF synthetase, EC 6. 3. 4. 3), 5, 1 O-y^T^/l-T 
h7t: KaH^^^^ d t Kn7— ^ (5, 1 0 -m e t h e n y 1 -TH F c 
5 yclohyrolase^EC 3.5.4.9) :t5XXJ^5^ 1 0— y'^V^' 
Th9^ Ki3 11^-7=^ t l^u^-j — -^(5 , 1 0 -m ethylene-THF d 
ehydrogenase, EC 1. 5. 1. 5) (Om^^^'f'^o CI— T 

^^:oV^T^*. •=e<^^J!a«*5J:TJ«^ h=^>}^VTK^^Vmm-t?>Cl -THF s 
-rSC 1 -THF S;aS^f^tbTV^So 

15 bd^U. fc ^^^:ov^T^<Z)^l^c^^ h=i^^ Ky Tld^febmtg-rsc 1 -TH 
M^mml^:*3V^XJE^;^:J#mi^^Jtii5b^m-0S/Lii-t-Sfc hCl-THFSjtfe 

20 e^Ti-. ^mmm-v^\mvitxm^m^-r^o 

(Hum DW) Tif ^^^^p,^^^^ ^ ^ ;^ 

hp (The Journal of Biological Chemist 
25 ry)j, 1 9 8 8 H 2 6 3 H 3 1 p. 1 5 9 4 6-1 5 9 5 0o 

(S t a b e n, C) Tif e^^w.-^^^ 
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^^:^hV (Th e Journal of Biological Chem 
istry)j^ 1984^^||261#, p. 4629-4637o 

iy^yi^ (Shannon. K. W. ) Ff* ^^^^^i, ^ 
Xi^^iOjV {TYiQ Journal of Biological 

Chemistry)], 1986*^, ||261#, p. 12266-12271„ 

i/^-<-^ (Thigpen. A. E.) Tif ^ 
xii;^:^/V <5r^;^hy(The Journal of Biological 
Chemistry)!, 1 9 9 0^,02 6 5^, p. 7 9 0 7-7 9 1 3„ 

f-f (Dev. I. K.) e>, rif :^-f ^^^j^^^ ^ 

^;=^hy(The Journal of Biological Chemi 
stry)j, 1978^, B253^, p. 4245-4253o 

nt? ^^^iJ'— ':h'>3-:?-/V (B i o c h em i s t r y and molecu 
lar biology internationaI)j, ||4 4#, M 1 
p. 8 9 - 9 5„ 

yvi^-^l^i^ (Frohman M. A. e t al.) ^Z^t^-y^y^^^y^ 
-fy'^yh* :^T-)y T^y;<; (Proceedings of The 



wo 2005/030953 



PCT/JP2004/014812 



National Academy of Sciences of The 
United States of Am e rica)j^ 1988^, ||85#^ 
023-^, p. 8998-9002„ 

:^VX ir-zT -f :p.'r^'TV K :^'T—y :^-Zf T^y;^7 (Proceed 
ings of The National Academy of Scie 
nces of The United States of Am eric 
a)j, 1 9 7 7^,1174^, p. 5 4 6 3-5 4 6 7„ 

^#fF:S:m9 

r^^y^yX ^ly ^Vif^^as^— (Me t h o d s in Enzym 
ology)j, 1980^, 1165, p. 499 

#^#fF:Stm 1 0 

iJ'^n;^ (C 1 a r o s MG) Pj, a — nlfT^^ S^^— :^zf 
5:;^hy (European Journal of Biochemis 
try), 1996 ^241^, 113-^, p. 779-786o 

i^m^:m. 1 1 

=3E^A (K i m P J) r^:/-fe<y f (L a n c e t)j 

2003 11362 p. 205-209„ 

i^m'^sc.w^x 2 

^JVX (R.H. Giles) e>, ^ 4 •:ir \y % ^ i^:^ T^^ 

(Biochimica et Biophysica Acta)j, 2003 
^, ||1653#, p. l-24o 
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^#m=:stm 1 3 

^4 (He TC) (Science)j, 1998^^ 

11128 p. 1509-1515o 

t^m^^m. 1 4 

(Lev ens DL), F^;?— ;xX T:/ K n :7'p« >- h 

(Genes and D e v e 1 o p m e n t ) J , 2 0 0 3 B 1 7 p . 
1071-107 7o 

^^mf^xmi 5 

-^Jn^ (Ga r r ow TA) Tf* ^J^^-TA^ -^zT ^"^^ -^xi"-^-)] ?V 
'5^^:^by(The Journal of Biological Chem 
i s t r y)j, 1 9 9 3^,||2 6 8#, p. 11910-11916o 

#^#ff:s:mi 6 

=^^"7^X1^ (N i k i f o r o V MA) r^wdf^a.^— Tl^Y "fe 
jV=7— (Molecular and Cellular B 

iology)j, 200 2^^||22#. p. 5 7 9 3-5 8 0 0o 

^y'f-i^T^ (Tavtigian SV) r^wdf^^— :tX3 
i^*— if ±/U (Molecular Biologyaof the 

C e 1 1 )J> 1 9 9 4^, ||5^^ p. 375-388o 

^^f^xm 1 8 

li'^ — (Villar E) Fif i^^w--^,^ ^-^ ^^^^^^j^^^ 
hy(The Journal of Biological Chemist 
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ry)j, 1985^, 026O#, ||4-^, p. 2245-2252 

^Wff:Scmi 9 

:7'7f->"^>' (P r a s a n n a n P) i^-^— 
5 ^^::^hV (The Journal of Biologica 

1 Chemistry)], 2 0 0 3 H 2 7 8 |g 4 4 p. 4317 
8 -4 3 1 8 7o 

#^#fF3:m2 0 

:=.-^— 3 >'X (Biochem Biophys Res Co mm u n . ) 
2004^, 11315 S.Hl-^, p. 204-211) 

•rM> 1 o{2:xN^ >^ y y-Y x-rs d n A^n^t-r 5 ^ i: feiisic^^ttSo *:rc, 

Mi^^^n^o ^at-e^l^l'^SDNASr-^^-r^DNA, mDNA(Dn 

^it-e^ 5 D N A ©§P:»-i^SBH^J-C^ ^tbSDNAjSj; tJ«^D N A <^ 
25 ffi«i^<D5*>-r<'fc< t^>V>-ftt>6>loJJ:/N-r:7'y iJ^>rXi-5DNA*3j;U«/* 
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UfCo ^bT.^DNAO^Sia^J^^^lf-r^i^tCj; !9.^C 1-THF Si^ 

^feij:. 1 -THE sit^^o^m^a^ ±mmmm^:^\^^xjEn±mmwtt 

(1) (a)^ (b) <DV^-rtV**(ODNA : 

10 ( a ) @H^J^(^SE^J## 1 {C|B^(D*t^gB^IJ(D 94#i;&ife2934#S (D*^^ 

(b) m^m(Dmm^-B'iKmm<Dmmmmxm:^n?>DNA. 

( 2 ) ga^J^<DgB3?iJ#-i- 1 K^^(DMmm^l(D 94#Bd>e>2934#g(D 

15 0-7<x^/V7^ h7t Kn^^i/^at Kn^—- ^^14*3J;U«5. 10—^^1^ 
^/•T^h^fc Kn^H^T^t Kn-J^-^— ^^te<0 3o0flltt, *3J:t;«/*fc?i. ^JBS 

(3) iH^J*(OgBM#-§-l (C|B^(0:^^gB^jT**^tt'5DNAT'fc5. (2) 
iJlfB^ODNAo 

20 (4) (1) d*^> (3) <^V^-rtt*=»^^:|B^ODNA(^DNAiB^J^^:^3V^T 

(5) (1) (4) OV^Ttt30^l:®{^:|S^<^DNA^'^^i-5DNA, 

^DNAo^affii^. (1) d>e> (4) <D\,^^ti7!)>im\cmw^(Dr>-NA(Du^m.mm 

(6) iJ;lT<Z>S¥J: 9 31fitb5DNA-efeoT. (1) ib^h (4) <7)VN-rtl/;&^ 
l^tJllSmODNASr-^^-rSDNA. ^DNA(D*Blt^, (1) d>b (4) 
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(i i i) m^m(Dmm^-^5KmM.(Dm.^mmx-m^ti^DNA 

(i v) SB^mOiBM#-^6 (cfB«©igSgaM-C^$tl.5DNA„ 

(7) (1) (4) <o\,^-rM^im\^^m(OGNA^^m-r^m.wi:^ 

(8) ^7;^ ^ K F ERM B P- 8 4 1 9-^0 

(9) (7) icm^(DmM^^^ ^--^fti-t (8) ic|B®o:7'7;^^ KIj: 

(10) ^^T(^(a);0^b (b)(^V^-rtb;0^(7)Se«„ 

15 (a)iB^lJ^(DgB?iJ#-^2JC|Bife<^T^y^ia>?lJ0 3 2#@;e)^e>9 7 8#@(DT 

(11) . (4) Kmm.(DUNAi()^=i—h^ir^mi&Mo 

(12) (7) iz.mm<Dmm:t-<i^ ^—^tcit (S) tclB^o:?'^;''.^ K 
20 tcj;!9?^«^m$tLfc?^®tem^t:^^#-f SXm<lr'^tPx (1 0) ^fcf* (1 1) 

(13) (10) ^fci-i (11) Je:|B«c(DSe«*fc{*^l|fi®(^^>t^ 

(14) (10) ^itit (11) Jj:^«fe<DmfiW3dS:^-r5^JliaitmiEiiifif 
25 ^^^STPl^-f-S^L-^i^Ol^^^ife-CfcoT. tb^it^mh (10) (11) 

f-lB^OM a: (D^SS^-^ffl ^-BTlgjeii-^ ^#TT% 

#^#&*fcf»>fbSrMtB-rsr (10) ^fcfi (1 1) \z. 
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(1 5) (1 0) ^-nn-x (1 1) i^mm(Dmj^M7!)^^'f-^ms^mMiS:m^ 

(1) (4) (DV>-ftbd^i:StC|S^(DDNA. (5) (6) KW.m.(DD 

5 NA. (7) Kmi$i(DmM^^:^^—^fti'k (8) JCfB^©:?'^ ^ K. (9) \Z 
IB^<^?^gS5m^*5J;TJ« (13) fJ:|B^O^#:(D9-fei-< th^^^TM^l-^ 

h^mMK^i-f^ (1) /&^e> (4) <DV^Ttl/;6=»13@{J:|B^<DDNA©^^4%M 

(17) (16) tC|B^<Di^J^:fe-feT*feoT> *>Smi^J-:^Jt<5 (1) 

b (4) <DV^■rtl/^^^3®^^:|Bm<ODNA(Z)^^a:;6^ ?y-mT'*)5ES:;k:J^*5f5m 
l^(c*5tt5 (1) (4) «^V^Ttt^^l^^^:|B^©DNA<D|§3K»<^3'^^^± 

15 m:^mo 

(18) (17) fe:|Bife<D5ft|^^fe-efeo-c. fc5iai^{^*5{t5 (1) 

(4) <^v^-ftb^^l:®^^:lB^<7)DNA©a^s»^^^AT<7)xm^^:a; «9Sy^t-t-s;i 

(i) fesm^Jc-^*;iT.SRNA^^Mfc, j^^^f^^jj^^fr 5 
20 (i i> m^^RJt-i^^^^^^tltccDNA^mMK^ iH^J^(^Ba2?IJ#-^5*3 
J:TJ«6}2:|B<feo4^£iB^J-e^$tb5DNA^:7'7-r-^— ^ UT. ^^9^"^^ 

(i i i) Jd^y ^i*^Si^:{cj;«9JiijB$ttyi:DNA(Z)ft^S0^-rSX^o 

(19) (5) *fcW: (6) Jj:|S^<7)DNA:j3j;t;« (13) t^HB^O^^: 
25 0 5*>ii»fe< t)V^-fi^;^)^loS:-^^i-S;l^<|^#i!t^i-S:*cJ^1®cDi^^J^dE^^y h 

T-$joT. (1 6) (18) <^v^-f4^;^»*l:5^^:|2^oi^J^:;^^fe^^:ffiv^5;l^^ 

wm.ti-^±mm<D^\^^^y ho 

(20) (10) *;fcf;i (11) \c^m(DmBM(Dm.mM^'^A,Xfi:^iz 
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^2f*. b^Cl-THFS (Human C-1 tertahydrof 
10 olate s y n t h e t a s e):i3 j;t;?:$:^5g-eM#^$tt§DNAt;:^-5itfe 
^ (DKFZP) ^«3t^^i-o D/C K^-r^'^. 5, 10-^x=^/V 
X h7t Kn||^->^T3l:: Kn 9— "^^i J:tJ«5 , 1 0— ^^l^Vx h^fc Kn^ 

15 -rso 

0 3r:i, p CMV— T a g 4 A— hC 1 S<D^3t^:^-f-|in?fcSo B 
amH I 6 8 T^SitJ^Xh o I 3 6 3 0 I*. ^IJIS^^B a mH I *3itJ«Xh o I 

N e o rVK an r ^^-^^ i^^-^iS J;t;?;i^7":^♦^>r ^/i^iiM4»^^lfU 
20 ifctr^-f-o hClS«, :*:fggg-eS^$tt6DNAJe:'0g55t'e^<^!f A§P^fc^^ 

0 4 . E^:^J»J^J§S*3 J; t;?;^:J®^|fflJ3S {^i *5 it -5 T'S#^ ^ tb :5 D N 

A S 5t^d=^O^m»^:^i-^XT' 5 o -t^ -eli#t ^ tt S D N A 

25 it^-^<^l§=S*^^-t-o 

1 fi^^M^^I^H C T 1 1 6 . 2 S W 6 2 0 . 3 f^iE^^'^M^BS 

CCDS 4 1 CoN^^-To DKFZPti. ^Ic^e^-e^^^ tbSft^^OHm* 

GAPDH}*. ^y-fey ^-T/i^xt K=y i^^iJiTK^i^^c^^i^s^^i-, 

10 
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2 9 3m^<Dmm^m<D-^^^':^/^x-h^:it. i ppj^a 9 sgnii&o^ji^^l^tfj 
-CtrC FLA G^Fif^cjc j; D :fe^«tl^ $^;/t#(^^fcl^^fe<01^ i^y/i^-^fe S ;i ^ ^^-To 
5 -t*. at'^■7^#A^ttJ&V^i^J^^^J|j&*5|5(7)■^^^'::^/K Et:i. pCMV-Tag 
4Ve c t o r ;6S^A$ttfc»Ji^^lS*5l5(^f-:/-7"/K FLf^i. :^mmx-mm^ 
tl.-5DNAj31^53ft'&^jte.lfe;tp CMV-T a g 4Ve c t o r ;SS^A$tufclil 

10 mi^mM^iSim-r^^t^^-t^MXh^o 24well plate^l 

0 cm plateU^l^n^ 2 4:^<Z>:/1^— M^lfil® Ufc 2 9 3 iBJI&Jc:^:^^ 
T?ti^$tb5DNA{e:#§at^^Sr#Ami 0 c mT'w- b ^^«|#lt:Ufci^>':7^ 
/V'^:^-t"„ 12 well plate^lO cm plate V— 1 2 5^: 
(D-:;^i^—h\^mm\.tc2 9 3,^-fflJ3Slc:2^^PJ-eS#^$ttSDNAje:'^§at^^^tr# 

15 A#i 0 cm:/V'-bt::SI#it:Lfcif-:^:r>'W^^-t-o 

DKF Z PJ*, 2|s:|SBJ-t?li#^$tbSDNAl2:'^S3S^-7^mifex.p CMV-T a 
g 4 Ve c t o r ;as^A$tl.fctbi^^BJiS(Diim^,Emp ty Vector 
p CMV-T ag4Vector 1b^mA^fltcWi^Bfl^<DmM^^i-o 

20 p^m^^^'r^Mx$>^o m^. mj*. ^ic^i^T-M^^^^sDNAjc^aitfe^ 

Ky THS P 7 0^^tc:J;S^:^^^-ro 

HI 8 . |!E#(D^3g3^J^i6«)5t^^^ t ^ n S D N A S at^^ 

25 cD^m^-^t^-^^JtlSsbfcililTfe^o :£llIf»^PJ-e»^$tbSDNAt;i#5sl 
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5 <mm^mm-r^fc}ib<omMi<omm> 

Cx 0. 5%SD S*3j;t;«5 0%:^/\^J>sT^ }^(D^m^X'4 2°Ci,CXMM.Vtc^. 

0. ixssc. 0. 5%ST>S(D^m^X6 sX^iz.x^^ir^m^^M^-f'^o 

10 -^^.^-T/V ( (Molecular cloning^ A Laboratory Manual^ T. •^:=.Ty'^:^ (T. 
Maniatis) ^tfc^. 3— /VK x?.^y yNw^— 7 ^J? 7 h P — (Cold Spring 

Harbor Laboratory) , 1989 ^^fi') ^{z:fBife^tl/TV>5^ifeiC2» CTfrofc^ 

:*:0e^iB#tJ:*3V>T> T;}! I^fej a; «s -^ajX-fi^ B L A S T (National Center 
15 for Biotechnology Information) ^^V^Tff^ $tvS^'IB[^#5fei~'5o 

(Jtfe^(7?®l#) 

20 TfCjt^^tJl'^SDNAJt, i#:^^(7)DNA^^ n>-:=i>';J^:!^^. RT-PCR 
Ife (*#fFS:m6) :feJ;tJ«RACEife (^#fFS:il^7) #SrfiJfflbT. ]5J#$tb 
#So -^il;!?*. RT-P CRfe^fflV^S#'^^^«, ^-r:*:it'&^^l-#§DNA(0 
^m^S^i^ $ tbT V ^ S ji ^ (7) R N A ^ S #:<5^^ <^ R N A^Sfe ^ 

-a-^-f-So ifi!^^^^SI&ffi<0>^7-r-^-^ UTtt. =f (dT) T^^-f-^-. 
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'^-) ^^V^T. g#:<^^<^PCRjfe^flJMbTliil>S-t--5o P C Rffi(D:/^xr 

-ji. cDNAo^^@a^J^f^^^:^•^v^T3il:l^t^T•#. nmizm^x^m^x 

bT«. ia^'J^<^ia^'J»-§-4 {c:|5ftcODNAgH?iJ;i)ib;^^ ;5DNA%0iJ^-r5 ^ t 

^m^^i^. oRF2 9 34bp, 9 7 8TK/m^='-v*-r^mm<om^^ 

:*:Jt^-^-{^#SDNA(^5 ' 5|c«gU:9-CD-S3J N*i^gB5>DNAi:V>5) 

(DDB J/EMBL/Ge nB a nk) {C^gfe^tt. ^M^tV 
TV^:5 N5fe^^^DNA«. UE^c^t H C 1 -THF S jt-^^JC^^D 

N5^$S:^lgDNA^|!E^<Dt hC 1 -THF Sm^^i^U^DN A t <OT ^ y 

HP S;6S;^i-S sa^cD^^^tttC^/^^i-SgE^t: hC 1 -THE Sst-fe^^JiO 
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t be 1 -THF S^/i-y n^:asgEje:BB^;h.TVN6o t:hCl-TH 
F S^/l-yniJ^jte^^^lt^Ob hC 1 -TUF Si&^^t(D^mmn±KiSif 
5*SI^14^^<D^^, fc he 1 -THE Sr^/wy n^gt-^^f^x IS^thCl- 

-THF S:t/l^yv2^mB^-i!>^='- Ki-SSS^fi. ^^(DM bC 1 -THF S 

15 i}^m-r^3nm(omm^'m'^x^m\^x\i^^:Lth. mhij^bfi:-DX\^^o 

^©^^iStt(c>5t^£:-r 5$P:$^«atf-J±:'<. D N A^M#<^5i^Bgj^ J; 5 T 5 y ^ia 

F si)^^'t^3mm<Dmmm^'t^x^m\^x\^^tmpLhfi^o 'rfi:^%^m. 

e^^{C#6DNA;dS=i— Kf^Mfi^tts he 1 -THF Sc^T-r yif>f i^t? 

25 — :*r. y 4?y'-At;:*5V>T'^^$nfclie^o4'tc{*. N*dSlfP^{c#:^(Di? 

5 V^>'\f]}T^mm^iCh:^^X<Dm&%ii^:^^:^^—'^yYmm\z., T%/m 

14 
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^(or^^ msa^jd^ e>^ji!i ui/tM:^. N^icdSD n a;6s K-r -5 y ^Zf^ K«^ 
^mj^Mtvxmm-r^tm^hn^o rmmmmx^ir x ^ m^i2<Dr% 

^-SDNA/JiSn— K-rSSeff;d^ C 1 -THF S 3 UT 

:*:5te^F^(-#SDNAJ*, N^d8g:5^«DNAi:14:|fieL. N^mU^UNA. 
5^£t3*>^J!a®;ii^b 5: b =1^/ Ky T^<^^fTtOfc:J?)(Dj5'— D N A 

he 1 -THF S§:3— Ki-Sit'S^^i^ti^jfet). ^ h^VKyr 

^-¥-rS^>©-efe5o *31^^ti. ^5|5<^C 1 -THF satfe^^iJlJijfeVN 
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(DNA) 

6) 2 9 3 4#gOi^SSB^J^-^tfDNAt?fc!9s ^*b<{is SH^m(^iB^ii#-^ 
l(e:|BifeOt^^@a^J0 9 4#@3D=»^) 2 9 3 4# g (^±t«iH^iJT'^$^S D N A. 
^:fe> gH^J^OgH^J#-^l {C|Bm<^:^SBB^JT'^$tl.SDNAT'$>5o 

^^^^^(C^SDNAt^tis gB^(m<Z>ia>?lj#-^10it^Ba^J<^)9 4#B 
10 2 9 3 4#@<^i^SSa3?lJ^-^^^ /J>^o, 1 0 -^iK/l^^/V-v^ h7 t Knll^'^ 

^mm^^. 5, 1 O-p^x^/i-T^ b7 t Kn^m-^iJ^ n t Kn^— 

0*L<(i. mn^(Dm^m-^ n^^^(Dm.&mn<D 9 4#@d^b2934#@ 
15 (D*&KiB2?ij-e^$tb-5DNA. -sfc, mnm<Dmmm-B' n^w,^(om.^mmx-m 

^nSDNA-TffcSo 

$5>lJ:. ;*:^M{J:'0^^DNA(J:r±. ±|3DNA(?5DNAiaH(J:*5V>T 1 3&V>U 

2^|g)^*^^:*5V^T. _h|BD N A%:*:5t^^l-#5 D N A ^ V> 5 » 
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B0J{::#SDNA(c:@^/^itSiB^im*^^^-rs^^^s^*UV\ ^DNAfi. 

(Gene), ^60(1)#. ^ 115-127 H (1987)) ^^J^ bTSSijt Rr|gt?fcSo ^DN 
A , 2}c5t^^ 5 D N A Srlii|ri-t- ^til^oyzf^-f-^—^tL fi::*:5t^^ S 
10 DNA(D^aiffi>^C2— ::f;^^^*{;i^V>fetL:5o 

:^^^^KWi^UNA^^^-t^r>NAti.Xn. :^lA^^Km^'D'N A(DN 

^m^\^^\^^xHMmwt.mM^tits:\f\ 

15 *fc. ;2|s:|gKlc:'^5DNA(j:{*, :*:afe^lc>^5DNASr'^5ti-SDNA, m 
D N A ©^Bffi^^. ^at-S^ SDN A OiP^a-i^Siaa^J T?^ $n5DNA:fej:tJ« 
^DNAOffiM^<^>5*>-r< tJ^< ^'fcV>-ftL;a^lo^liijiIi-Sfcfe<D>^^-r'^— 

*3j;U?/'-^fcf*^ttii-SfcJ?)(D:rt3 — >^T?^-5DNA^'^^*^So ^DNAfi, 

Aft. :^m^^K^^DNA(D-mn<Dm. :2|s:at^^{il#§DNA^^^-t-§DN 
A*3j;tJ^^DNAO*BM^Sr*ii|ii-f-Sfcie)<^y^'f ^ LTffiV^fetb5o -fi^tl^t 
it^ fiB2?fm©gaM#-^5*5j;tJ^6ii:^^o|gSiB^Jd^e>;fe5DNA«. :*:atfe^ 
25 tC#SDNA(^8ffJt^3j:TJ5^©f>tDNAO+B*t^^lii|g"t-SftJe)07'^^-^-fi 

hm^:^m.^^\^^^i)N a:^^ xumDN A(D^mm^^mi-^fcisb(Dz^u---:f 

17 
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(Men) 

— 13— bi/iT-^. T/i':;^;^ 7;^-;^:7Ti5^— ^''^^o^P^m^ Hi s 

-tag. Myc-tag. HA— tag. FLAG— ta sf3:^(D^^^Zf^ 

hm&M^<DmQi^^v. :^^0jti#sse«o«Mx ^m^^MK-r^:it7!)^ 

20 prtiirJfeSo 

So 
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So J;oT. '(K^^:N*ilS:^«DNAtrffiv^Ti!J^^^la^^^l^3V^T^^J6^^c^DN 
A^^m$ii::feJl-^^ N5|?ikgS:^MDNAtt#5t3t^^{-:ei^/&^SDNA^^T-^Ay 
■T?v^>fcv^fcii)s^m$**:/tSe®:i5c 1 -THF S^'l4=Sr^^3^^v>i:#;tbttSo 

CI -T? c 1 - T H F s ^S14%M-r5 ^ ^ ie: < v\ 

So !>-r>'l';^*5l5<^^:J'^ — DNA^ U-C«. l^bne^^/V^^, !7 ^ $/::^T l^-f 

19 
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—j>.^^miiL. ^-^^-—1$'-. ^^^-f-j^mm. m^-^-:fj-m 

5 ^"t?^5o 

i^\f^xmmi^iikmvfc^^ ^ — t vxmyi^^uNAtm^v. v :ff—^\^x^x 

^ifeOHife^JiC^i-p CMV— T a g 4 A— h C 1 S (0 3) Xi^i^ ^^9^ 
DNA^UT> pCMV— Tag4 (S TR AT AGEN^fcig) %ffiV>fCo pC 
MV— T a g 4 A— h C 1 S fi. 15^6.^250}^:. mtmyk^XmM^ 

15 ^ff!m#^^%^#fF^i^^fe-fe ^-iS^-CTsos-ssee ^i^mo < f« mm i T 

S l#ifil 4'^^6)lJ:^f6#-^FERM BP-8419-^^ UT^tg^tbT 
V>5» ':f^:^% K PERM B P - 8 4 l 9-^^:*:^ig(Jl'^*tt5o 

l§?^{C#-5DN A^JA^O^M^a^-^^a^iiA/fc^iJ' jJ' — DNA<D 1 o^fcfi 
2^&.±^^h\z.MM'^:LbhX^^. ^t^tc^A-rs^^^— DNA«. 1 
25 ®05^i5'^— "CfcoT^ J;V^b. 2S^JJl-h<^^tJ' iJ' — DN A-T?%feoTt> «J:V\ 

m±mt\.xit. ±mm. ^mmmmmx^^o Mm±mt\^xnmm. s^l 

20 
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•^(O^^tt^^Jtb. W^(D^-fe#:--<^-ri^-7^i/i--hjfe;dS#Jf e>tt5ds. mill 
■itmifhtl^o 'i&*3> ^atOHJSM-ei^i, p CMV— T a g 4 A— h C 1 S tr 2 

21 
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5 T-#So 

mm 

20 mtrmmi^x^mx^^o 

^^^Tx% mm^fcnum^^^i^xwimz.^^v^ Wimiz.M\^xi^m^mm 

22 
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^fc. ^jKy ^n— :J-/W^#:*fcJ:i^^/>5^n— ii:^2|5:|il5«i)SJi#^ 

20 

m&n. :^^mi^m^DNA. ^^mi^^?>m.mx.^ii^ ^—^tci^^§imKm?> 
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5 T?fc5„ 

f^\k<Dmmttf:^i^^'r^^^^mmm^mAvxm^^^i-/i^^^m-r^:itK^ y) 

i s-tag. Myc-tag. HA- tag. FLAG-tag fj:^(D^ii^^ 

m^m^h^m^^^^'^^j:i!}'^^fc.m^<ommun(omf^^titm\^xi&mL'f!im 
-mtvx. :^^m\zm?>m&w<DmmmMiS:m^^^f$m^vx. ^mm^ 
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^n^i- S Sfe'&T* & o T . m.m^:i3<if S :*:it'fe^ i^^. S D N A (^^m* triiU 

^X^?>o m^^tl^X, :*:jt'B^tJ:'^SDNA^'^^i--5DNA. ^DNACO 
ffi^tm. 2|s:5t^^tJ:^SDNA(D^>t. ^©fJtDNA(D*a^t^*5 J;i;f;ittfeDN 

20 (^,?fcOXiSliiJ:0 5|s:ae-?^tJ:^:5DNA<7)|§m^SrilOSi-S;i^}&5prt6-T?feS„ 
(i) fcSmmJ--^*tv5RNA^^MtJ:, igfr^^^^S^S^fr^X^. (i i) iti^ 

25 33j;tJ« (i i i) Tjf y ^9-*^iSi^S*&{-«t ?)*i'I*g$tb:/hDNA<7)4?r?iIjei- S 

xmo 

X^/%1t. 5 D N A <^ HJfe . 5jc3t^^f^ Id^ 5 D N A ^ J* 

25 



wo 200S/0309S3 



PCT/JP2004/014812 



DNAE|lf>T-^f*. :^m^'f'izm^DN A(D^Kmmm^^^4 V "^—i^ 3 ^ 
}6S0^b<. 1 0?^eV^U3 5pC^ l/^^ KmST'fc§^>(??;dSJ; b< ^ 15 

iBia^cioits^DNA (D^'mM.n.iEn-kMmu fz: *3 5 ^ d n a (Z)^m*<^ :J3 j: 

43 J; -aim^^ -5 *Tl^o 5t>if^5fe<^^>v>-rtbd^lo ^^^-t 5 ci ^ i: 

;^:Mmi:iti!?LT:*:5ie^M5DNA(D^mO/Git;6S^p5tb6w^;&^b> ^ 

$tu5DNASr^a-:7'i: bTfflV^6 ^ J: «5 ^DNA<D^m*^ii!) 
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5 JiJ;v\ 

t^.m^mo. ooooi~7oms%. 0t.v<no. oooi~5Mfl:%o 

mmmm^t \^xnMM(Dmmj^mK}:^^^xm'^^m^tb^^mM.m&M. 
f^^m. #m^j. mmm. mmm^m. m^mti:if(D^^M-^mmm^t^^m^ 

25 y 3— /K 2Ky :i^'^V':/:J^y /v> !7-feyi^, >'*?7:7^i^, ^^T'ry /^T/^=3 

27 
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mmK^ «9 . mn(Dmm\^mm ^tLm^^m(D^^. mK.t3:^mm. mmm. 

25 f3:^^m^X^^o 

28 
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< . 6 V ^ m^^^k-^ife * ft * i^^m L T % J; v ^„ M ^ x 

^tfe <D^Jtt5®ffi ^^^^^ ^IB^ b T ^ J: V ^o 

mMitKhtc^x\-i. ^tDmrnKf^^cxmrntimmmwiMm^m^-'^ ^ tit^x 
25 mm^^^<^xmmt-r^^ti>^x^^o 
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^(D^mm. MCT^). ivi^mnm) m^m^. mmx^xmrntx^tc^^ 

15 tsRTtgT-feSo j^£*5. mm%mit-r^t^. %^mM^mM\^xhx<. fi 

mm. mn^s mnm. M.mm. mm. rnxm. a 
mm. j^:^m. #c«^j. ^v-j>>m. mMAm. ^^^mm.i\^mm\^-^^f^x■h. 
20 mnm\f^^ti^:^mi^x^ mm-^mx h s „ 

<mmm> 

o liife^j RB^ $ tt s t> (7? -e ?fc V 

25 

m'^±mmmtitm\^.i^mi^mmc:^\^^xmm7!>^%m\.x\,-^^m^^(Dmm 

:^-:fyy>^ (Ge n e 1 o g i c&) (O-^r ^ ^ xiT X^^ ^^::^^M^\^X . 
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U 1 3 3 trffiV^fc#iHiai^<^ISm7'-i5^^— t UT*&*ft$i^TV^S„ 5E#;*:J^ 
l^;^^ Kt^— ^5^^^;=^ (DDB J /EMB L/G e n B a n k) filJl^^^O^S 

ykmn^ 0. 0 0 0 o o 0 l7|c?i§-cfeo:rcio :2|5:^K-e^#^$tbSDNAie:'^55t 
1. 22 (^itTKJpo. 0 0 2 4 3). JBi&^o^'g'teifij^i. 52 (^Mykmo. 

0 0 0 0 0 0 ItIc^), W^t^^-^fClf*^ 1 . 9 8 (^ICTKIpO. 0 0 0 0 3). 

15 m^<Dm^\a-im 1 . 37 c^^tk^o. 0019) (Dm^M(Dit^mvtio 



^^^rJ' Kv^— iJ^^—;^ (DDB J/EMBL/Ge nB a nk) t^tclji, 

•=e^"e. ;*c^BJT*S#^$n<5DNA<^^ftia^iJtr^<Z)J;5l-^^bfc„ ^-f. 
*^§^-t?li#^$tLSDNA©^Sia^J^*i3eUfCo ftlOtJlx Nmi^j^«DNA(Z) 

y^^^^—yf. (DDB J/EMB L/G e n B a n k) b^Bl^tfe^^f^^fro 
fco ^^^<Z)^;^. t h-J^/ADNA^Jt (TjJ'-feyi^H AL0 3 5 0 8 

6) ^ii5v^*Bi^i4^^Lfeo \^ h^y j^uNAm)f(Dmmmm(o^ib. N^mx 

31 
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>Jj(^tri5':i^y — tc> l/;^^ Kt^—^S'^— (D D B J /EMB L/G e n B 

ank) iz.nvxnm^mm^nofco t(D^^. ^^mx^m^ti^DNAK 

10 ^bfdo ^DNA05 '5i€i^§P^@H^lJ (12^5:1,8 3) ^ / ^SB^IJlC^m b 

m^ifi. Nmf(^^^uNA(D&mmmxh^:it-im^^fiito 

m^lib>(bf3:^DNA^^m\^ito ^Mfis QU I CK-C lone c DNA (C 
1 o n t e c h|±) ^ffiVN, DNA^Ky ;>« 7—^^ UT. KOD-Plus-D 
NA polymerase (m#^*fc) ^^V>fc„ P C RittlS^Sf*. 9 4X^2 
20 94*C30#. 6 8'C4^^4 Oi^-1'^^^/^^TV\ J^V^T6 8t:3:$^K«!.a 

^frofco #6)ttfctii|iiS'^%P CR4 B 1 un t— TOPOVe c t o r iM 

$ttSDNAiC#-5itfe^j|a^X.p CR4 B 1 u n t— TOPO V e c t 
o r tV^5) l::-^*tl.5>^51^^t^#SDNA(^^tSia?iJ(^^^«. L o n g — 
25 Read Tower (Am ersham Biosciences V^T 
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5 6 2o^±^:^mmx^mAv. mm^^i o%^^^mi^M.m (fcs. 

^^&) ^-^tPDMEMi^iHfc (Invi trogen) ■r:^«bfCo — iES:^ 
J^-h^^H&C CD 8 4 1 C o N^Am erican Tissue Cultur 
e Co 1 1 e c t i o n J;i9^AU^^M^ACL-4MjfD.^:^«&-e^*Ufc„ 

10 1 /z gO^RNAd^fc, RNA P CR K i t (AMV^fc) Ver.2.1 (T 
AKARA|±) ^m^^X 3 0°C 10^. 4 2'C3 05>x 9 9^0 55>, 5*C 5 

Rtil|®KiiS^tToyto K^SJix #btl/fccDNAC^l/l 0*S^^bTV^S^^^ 

15 ^J#-^6lJ:|Bm<^*|[Sia^lJd^b5fe'5:7'7^-^— ^^P^T.Ad vantage p 
olymerase mix(Clontec h|fc) ^fflV^■r^To:fe:oS^&^#^i:^ 
94*01. 94"C30#, 60'C30#x 7 2 1 3 0 f-^ ^ /V. 

bji^U ;*:|g§g-e^#^$tL5DNA^^:#S5t^^^<^^m»^-ov^-C«. ;^J^^^ 
jliai^{c:*3itSBm*d5iES:^m^fl&l^lc*3it5l§m*J: «9 ^>#v>:: ^ d^ig 

25 :feofe (|g4)o 

2^5te^ 5 D N A ^ m^ai A/ t£^m'< iJ' ^ - <Sr # a U fci&#l INB Jia Sri^^i- 
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^>^x:i^y hm^m\^^Xm\^\^fCo mm.^i!^^ — tVX. pCMV-Tag4 V 
ector (Stratagen e%fc) ^mmX^fCo :^mm-Cmm^tl^UN A 
l^l-^Sa^^Jlail^t p CR 4 B 1 u n t— TOPO VectorflrBa mH I 
5 53j;y«Xho I"C§J»fU#btb;/tDNA7 7i{^p«>'ha:. B amH I*5j;U^Xh 
o I X-mm^M^P CMV-T ag4 Vector t ^m^^V.^l&U^i^m^ 

DNA (4^;^. hcls^v^p) ^m^T^A^tdmm.^^ ^ - iu^. :^^mxm 

#^^n5DNAlC^5at^^miiix.p CMV-T ag4 Vector ^:V^5)Sr 

Wimmm\^\ii. 2 9 3mm^m\'^tio *-r> io% fcs-^^dmem^ 

10 :ffi(Invitroge n^t) -^2 9 3 ^^^^ :x ^^/V-^ V 

X^ ^mi-tCo m^^s jtJfi^^>^-7">fMEMI (I n V i t r o g e n|±) 
^muyto ^^^^ 4 /I g(0;*:|g§g-Cii#$tbSDNAtc:'e^S5t'e^m4fex.p C 
MV — T ag4 Vector^, y J*?^^^^ hT^ ( I n v i t r o g 

15 T:2^:at'^^:^5j|i.;9;5^^t^.TV^/.CV^p CMV-T a g 4 V e c t o r y :^:7a; 

^ hT^l^^v:^ ( I n V i t r o g e n^fc) S:fflV^, P tK^oi^ 3 ^-^felC J: 

2 9 3jNeiSlJ:^AU:fe:o 
^A^d^b 5 ^P^Sig^.il^^=-^A$tLfc^JlS(D^^?^lc: 2 0 % F C 

20 HI-S0x3te^^A$ttfc^fla<^^ft&^ 1 0% FCS-^^DMEMi^fifelJl^m 
l^ito 3tfe^^A^>6>b 4 8 ^KJ^iS^^ ilfflJ!atr^«|-t-5^«)(D^IS ( 1 % hV 
h'yX^ 5 OmM T r i s:^^pH 7.4. 3 0 0 mM Na C 1 . 5 mM E 
DTA. — hT'nv'T— ^P1.W^J;&:J^7"/VEDTA:7 y — , ay-^^-y:) 

25 ^^^^^^^V^5) %(HllDlx 3t'L>«!.S (1 5 0 00111^. 1 5^^^) bfc„ 

Ji^fJiBSA^Sl g GT:^n— x'.y/v ^j!}q;t> — Sfe4'C 

•X?:^gUfc:„ ^0. Ji^t{Jl^FLAGM2T:!{fn— (i/^-^^t) t:;(JP;ts 
3. 5^K4'CT?^l^^{*:S^S$-*fc#. (0. 1% hyh^/X. 5 0 mM 
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Tr i s^^pH 7.4. 3 00 mM Na C K 5 mM EDTA) t?3lHlx 

fthmzJmm^nwL^. 4-2 oroSDs^/^iJi^-^b. m^^i&^tTo:/ho ^ 

5 Sj^, ^§cl5Mi^tr:=^ h n*fe/H3— ;^:7^/Vt5?— (S c 1 e i c h e r andS 
hcuel Itt) --^^UfCo B S A:^ct 5/df■i/^^^TV^. ^FLAG 

^ (Ame r s h a m%i:) h^Wmm-^K^-^"^. ^-^ nxi-X-'T-y /l^-C^fe 

b;0^^jfco:/h (05)o 

m T-*i#^ ^ S D N A ^ 3t^^)&5 =« — Ki- -5 a 6 ® OlfflJ8Slim{£ii 

15 Stt) 

2 4*5j;-0^1 2'K<0-:/U^ 1 0% EC S-g'^DMEM^fl&S^fflV^T2 

0. 4 /z g (,2 AK) feSV^^i0. 7 g ( 1 2 :;^) OT^^^^-^r^f^ ^ tt^ D N 
A(J:#Sjt^^m#l;tp CMV-T a g 4 Ve c t o r ^.y:i<:7 3i^ hT^^- 

20 3/7;^ ( I n V i t r o g e n^fc) ^ffiV^. 2 9 3 ^Jia--^A bfc„ UT 
2|5:^K■eli#^$tuSDNA^^:'0^5at'^^:^5J|a^52.«:}^TV^:^c^V^p CMV-T a g 
4 Vector^. "0 '^'^ =^'^ VT ^^zf'y:^ (lnvitrogen^±) ^ffl 
V\ 2 9 3^JS&-^^Abfc„ MB. j^JS&^l 0%FCS-^^DMEM^«6'f'. 1 
0 cmT'V— MJ:#t/^:J3b. G4 1 8 (Promega^fc) ^Jllig^ 1 m g / 

25 m 1 ^J5^5i 5 tJ:. iiiObfCo Img/m 1 ^tS<^G4 1 8 (Promegatt) 
^^^fcit±l&^3?^CV^U4 0 r^tC^^b. 10-14 ^fii'^m't^^hV^^'O 

apci— ^?^^$-arfc„?^^Ufc3n^— §r0. 2%^ P ;^ ^ yw^-T hi?^ 
febfco ^©^m. 2^^§«T'«#^$tbSDNAlc:^S5te^Sr*BfiaiJ:#AU. ^ 
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p CMV-Ta g 4. 3|-^XUfCo 4 8^ra^. ^laSrO. 5 ml O^b^iV 
10 Kyr^H^^^^ (MIB; 2 0 0 mM^-y^h—A'. 7 0 mM :^ ^ ^ :^ ^ 
3 5mM Z-;?*/^:;?;:/ h^iJ' y — /K 5 mM EDTA^ 5 0 mM V V ^ 

A. =i:^:/y — h:/n7"T— ^ia^^J;&:J'7'/vEDTA:7y — , pH7. a) ^ 

JJlllIiRUfCo JNBJ3a?r*:^-:^-^--l'1f-t?«fe??!'!^«b^^. 60 Og 4"'C-C2liI3i 
'btt^^n^ tio -b?t^ ^felcllSOOOrpm 4'CT'20 ^rHli^'L> bfdo 

a^^KyTHSPTO ^^z^ (1/5 0 0 ^f^. Affinity Bioreag 
ent) S^fflV^fc:^7m;^^5'^^>^^ 5/ hJJl^^bfCo 2is:^BJ-eti#t$tt5DNAlJ:# 

20 ^tb. :ip:m^^<Dm^l^^-d^h^t^^intc?. h=^>'\^VTm^^^^\^-ft (HI 7 

(:^^0J -C^^ $ 5 D N A S 5t^^:i5 = ^ S M 6 IT ^-T^i^^zf^ 
25 K^^$p&) 

HU^(^^^fe-r% :$:^PJ-effi#fc$tbSDNAJ:i'^^il'e^^}a5n- l^^-^^gg^ 
%2 9 3|S|Bliat?l§mU.^F LAGM2 T;«f a— ^^^/l^le: J; !9»S^b. 4-20% 
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-^i/T) {Jl^^U. ^-^v?— R 2 5 0?^-C^feUfc„ 1 1 0 K d a #3£<7)^^:/ K 
5 3 1#B A 1 a ^ 3 2#g S e r "C^Sf^tbTV^fCo 

(^m^-«t5'->'i;is-3< > DHFR. Tsfi:i£m^(oi^^nmm^M\^. ^^^^ 

Wt^(Oll7imMm^X^^i:^\i Kn^fbUmiSTC^l^^^ (DHFR ; ^ b hl^^'t- 
10 b<^^^)s ^ ^ i^/l-^-a-^^m (T S : 5 y i;?V(D#6^) ^^jc^Pv^ 

mmmtit^. ;>c^^i:i*5tt5^m3iis«DHFR5t^^-ei. Tsat^i 

20 /j:oTVN:5^#^e>tL5o ^:i6}as, :$:^gg-eii#^$nSDNAt;i#S5t^^o 
^p>g-e^#^$ti.5DNAic:#^it'fe^f*^m^-e^^;65:ititbTv>§_hic, ii^ 

JijgicM-^i- sji-^^ (M^tiDHFR-^T sat-e^) (Dm^7()^±^-t^. 

25 tl^DNAKm^m^^^i^. rr-CJt|S5Lfcflfe(7>2®(7>^^^m6<JJ; 9 ®Jf^ 
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at^^OT>^o^ UTc-my c ^5t^^}i5;j^:&-t-S (#^«|#fF:S:ife 1 3)o my c 
Kn^^/pi^/l'h 7:^:^:7 31 7*—^ (mtSHMT) 56Sm y c <D^e^5tfe^'T?S> 

^:Lktmfb7b^tf;i:<>x^it.i)^ (0Wf^:Scmi 5. i 6). :i<Dmm'^mmi-i'^ V 

15 i^;*5J;t;«^to^&^i;S:^^l«b. c i-thf s ^ ^ ^>iJ: i^m^ifef^^leiH^oT 
v>5o 'flfcoW5^S{^:*3V^T, c -my c jis^^Ptr^l^^w-t-jt-fe^ 

tvxuo 6 6 6 5 t\f^^i!^^—:^ibmM^ihX^tiiti (#^iRpfF:S:ifc 1 7 ) . 

•9 5 5 (#^#fP:SCife2 0) o 
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:^mmn. 2003 <^ 9 j 30 0 mm<D 0 2|5:#fFtui^ mm 2003-341245) Km^< 

Sa^J#-i-l : (1) : (2 9 3 4) S — S fS*^ 
la^JS-^l : (1):(18 3) N*i^^fP5>DNA 
ga^JH-^l : (1 8 4): (2 9 3 4) N D N A 
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m (o m m 

1. UT(0 (a), (b) (^V^-ftt;^^^(^DNA : 

( a ) mn^(Dmn^-^ i i^^m(om^mm(o 94#sd^b2934#@ (om.^ 

2 . m^iM(omn^-^ i KmM<oM^m^i(D 94#Bd^e>2934#s (d*^ 

3. iB^iJ^(DiH?iJ#-^l (j:|a«fe<^*^^@BM-e^$ti/^DNA-x?fc5. fS^^ 
15 2{C|B«(DDNA„ 

4 . ft^^ 1 bit^« 3 <DV^-f tt/e»^-IB^<^D N AODN A@H^J^^:43V^ 

20 

5 . It*^ 1 e>f*^^ 4 (DV^-f tb;6> 1 ^iJlfS^OD N A^^^-r 5 D N 
A. mr>NA(D^mm. »*:Sl36^e?if^^4<DV^-ftl.^^l^l-IB^<^DNA(D 
iHJr^-i^SBH^J-C^^tuSDNAjsj^tj^MDNAOtB^^^o^ *>i-< ''^< i: t>V^■r 

25 

6. iiAT<^^J: ^9Mfitt5DNA-efeoT. fS^^l :^^feft^^4<DV^-f 
ttd=^l^t-|B<fe<?5DNA^^Jr-rSDNA. ^DNA(D*iM^. If^^Sld^^M 
4 <^V>-rtb36:» 1 3®lJ:|B^<OD N A(7)$|55^1&SBa3?U-^^ D N A*5 J; tl^i^ 
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SEQUENCE LISTING 
<110> DAIICHI PHARMACEUTICAL CO. , LTD. 
<120> A novel Cl-tetrahydrofolate synthase gene 
<130> P05024100 
<160> 7 

<170> PatentIn version 3. 1 

<210> 1 

<211> 2934 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(2934) 

<223> 

<220> 

<221> sig_peptide 

<222> (1)..(93) 
<223> 

<400> 1 

atg ggc acg, cgt ctg ccg etc gtc ctg cgc cag etc cgc cgc ccg ccc 48 
Met Gly Thr Arg Leu Pro Leu Val Leu Arg Gin Leu Arg Arg Pro Pro 
15 10 15 

cag ccc ccg ggc cct ccg cgc cgc etc cgt gtg ccc tgt cgc get age 96 
Gin Pro Pro Gly Pro Pro Arg Arg Leu Arg Val Pro Cys Arg Ala Ser 
20 25 30 

age ggc ggc ggc gga ggc ggc ggc ggt ggc egg gag ggc ctg ctt gga 144 
Ser Gly Gly Gly Gly Gly Gly Gly Gly Gly Arg Glu Gly Leu Leu Gly 
35 40 45 

cag egg egg ccg cag gat ggc cag gee egg age age tgc age ccc ggc 192 
Gin Arg Arg Pro Gin Asp Gly Gin Ala Arg Ser Ser Cys Ser Pro Gly 
50 55 60 

ggc cga acg ccc gcg gcg egg gac tec ate gtc aga gaa gtc att cag 240 
Gly Arg Thr Pro Ala Ala Arg Asp Ser He Val Arg Glu Val He Gin 
65 70 75 80 

aat tea aaa gaa gtt eta agt tta ttg caa gaa aaa aac cct gee ttc 288 
Asn Ser Lys Glu Val Leu Ser Leu Leu Gin Glu Lys Asn Pro Ala Phe 
85 90 95 

aag ccg gtt ctt gca att ate cag gca ggt gac gac aac ttg atg cag 336 
Lys Pro Val Leu Ala He He Gin Ala Gly Asp Asp Asn Leu Met Gin 
100 105 110 
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Kaa ate aac cag aat ttg get gag gag get ggt ctg aac ate aet cae 384 

Glu He Asn Gin Asn Leu Ala Glu Glu Ala Gly Leu Asn He Thr His 
115 120 125 



att tge etc cet cea gat age agt gaa gee gag att ata gat gaa ate 
He Cys Leu Pro Pro Asp Ser Ser Glu Ala Glu He He Asp Glu He 
130 135 140 

tta aag ate aat gaa gat ace aga gta cat gge ett gee ett cag ate 
Leu Lys He Asn Glu Asp Thr Arg Val His Gly Leu Ala Leu Gin He 
145 150 155 160 

tot gag aac ttg ttt age aac aaa gtc etc aat gee ttg aaa eca gaa 
Ser Glu Asn Leu Phe Ser Asn Lys Val Leu Asn Ala Leu Lys Pro Glu 
165 170 175 

aaa gat gtg gat gga gta aca gac ata aac ctg ggg aag ctg gtg cga 
Lys Asp Val Asp Gly Val Thr Asp He Asn Leu Gly Lys Leu Val Arg 
180 185 190 

ggg gat gee cat gaa tgt ttt gtt tea ect gtt gee aaa get gta att 
Gly Asp Ala His Glu Cys Phe Val Ser Pro Val Ala Lys Ala Val He 
195 200 205 

gaa ett ett gaa aaa tea ggt gtc aac eta gat gga aag aag att ttg 
Glu Leu Leu Glu Lys Ser Gly Val Asn Leu Asp Gly Lys Lys He Leu 
210 215 220 

gta gtg ggg gee cat ggg tct ttg gaa get get eta caa tge ctg tte 
Val Val Gly Ala His Gly Ser Leu Glu Ala Ala Leu Gin Cys Leu Phe 
225 230 235 240 

cag aga aaa ggg tec atg aca atg age ate cag tgg aaa aca cge cag 
Gin Arg Lys Gly Ser Met Thr Met Ser He Gin Trp Lys Thr Arg Gin 
245 250 255 

ett caa age aag ett cae gag get gac att gtg gtc eta gge tea cet 
Leu Gin Ser Lys Leu His Glu Ala Asp He Val Val Leu Gly Ser Pro 
260 265 270 

aag eca gaa gag att cec ett aet tgg ata caa cea gga act act gtt 
Lys Pro Glu Glu He Pro Leu Thr Trp He Gin Pro Gly Thr Thr Val 
275 280 285 

etc aac tge tec eat gac tte ctg tea ggg aag gtt ggg tgt gge tct 
Leu Asn Cys Ser His Asp Phe Leu Ser Gly Lys Val Gly Cys Gly Ser 
290 295 300 

eca aga ata cat ttt ggt gga etc att gag gaa gat gat gtg att etc 
Pro Arg He His Phe Gly Gly Leu He Glu Glu Asp Asp Val He Leu 
305 310 315 320 

ett get gca get ctg cga att cag aac atg gtc agt agt gga agg aga 
Leu Ala Ala Ala Leu Arg He Gin Asn Met Val Ser Ser Gly Arg Arg 
325 330 335 

tgg ett cgt gaa cag cag cac agg egg tgg aga ett cac tge ttg aaa 
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480 
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720 
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816 
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Trp Leu Arg Glu Gin Gin His Arg Arg Trp Arg Leu His Cys Leu Lys 
340 345 350 



ctt cag cct etc tec cct gtg cca agt gac att gag att tea aga gga 
Leu Gin Pro Leu Ser Pro Val Pro Ser Asp He Glu He Ser Arg Gly 
355 360 365 



eaa aca gat aag get etg tat aat egg ctg gtt cct tta gtg aat ggt 
Gin Thr Asp Lys Ala Leu Tyr Asn Arg Leu Val Pro Leu Val Asn Gly 
515 520 525 

gtc aga gaa ttt tea gaa att eag ett get egg eta aaa aaa ctg gga 
Val Arg Glu Phe Ser Glu He Gin Leu Ala Arg Leu Lys Lys Leu Gly 
530 535 540 

ata aat aag act gat eeg age aca ctg aca gaa gag gaa gtg agt aaa 
He Asn Lys Thr Asp Pro Ser Thr Leu Thr Glu Glu Glu Val Ser Lys 
545 550 555 560 

ttt gee cgt etc gac ate gac cca tct acc ate acg tgg cag aga gta 
Phe Ala Arg Leu Asp He Asp Pro Ser Thr He Thr Trp Gin Arg Val 

3/11 



1104 



1200 



1248 



1296 



caa act cca aaa get gtg gat gtc ett gee aag gag att gga ttg ctt 1152 
Gin Thr Pro Lys Ala Val Asp Val Leu Ala Lys Glu He Gly Leu Leu 
370 375 380 

gea gat gaa att gaa ate tat gge aaa age aaa gee aaa gta cgt ttg 
Ala Asp Glu He Glu He Tyr Gly Lys Ser Lys Ala Lys Val Arg Leu 
385 390 395 400 

tee gtg eta gaa agg tta aag gat caa gea gat gga aaa tac gtc tta 
Ser Val Leu Glu Arg Leu Lys Asp Gin Ala Asp Gly Lys Tyr Val Leu 
405 410 415 

gtt get ggg ate aca cec ace cct ctt gga gaa ggg aag age aca gtc 
Val Ala Gly He Thr Pro Thr Pro Leu Gly Glu Gly Lys Ser Thr Val 
420 425 430 

ace ate ggg ett gtg eag get ctg ace gea cae ctg aat gtc aac tec 1344 
Thr He Gly Leu Val Gin Ala Leu Thr Ala His Leu Asn Val Asn Ser 
435 440 445 

ttt gee tgc ttg agg cag cct tec caa gga eeg acg ttt gga gtg aaa 1392 
Phe Ala Cys Leu Arg Gin Pro Ser Gin Gly Pro Thr Phe Gly Val Lys 
450 455 460 

gga gga gee gcg ggt ggt gga tat gee eag gtc ate ecc atg gag gag 
Gly Gly Ala Ala Gly Gly Gly Tyr Ala Gin Val He Pro Met Glu Glu 
465 470 475 480 

tte aac ett eac ttg act gga gac ate cae gee ate acc get gee aat 1488 
Phe Asn Leu His Leu Thr Gly Asp He His Ala He Thr Ala Ala Asn 
485 490 495 

aac ttg ctg get gee gee ate gae acg agg att ett eat gaa aac acg 1536 
Asn Leu Leu Ala Ala Ala He Asp Thr Arg He Leu His Glu Asn Thr 
500 505 510 
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1584 



1632 



1680 



1728 
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565 570 575 

ttg gat aca aat gac cga ttt eta cga aaa ata acc ate ggg eag gga 1776 
Leu Asp Thr Asn Asp Arg Phe Leu Arg Lys He Thr He Gly Gin Gly 
580 585 590 

aae aca gag aag gge cat tac egg eag geg eag ttt gac ate gca gtg 
Asn Thr Glu Lys Gly His Tyr Arg Gin Ala Gin Phe Asp He Ala Val 
595 600 605 

gee age gag ate atg geg gtg etg gee ctg aeg gae age etc gca gae 
Ala Ser Glu He Met Ala Val Leu Ala Leu Thr Asp Ser Uu Ala Asp 
610 615 620 

atg aag gca egg etg gga agg atg gtg gtg gee agt gae aaa age ggg 
Met Lys Ala Arg Leu Gly Arg Met Val Val Ala Ser Asp Lys Ser Gly 
625 630 635 640 

eag ect gtg aca gca gat gat ttg ggg gtg aca ggt get ttg aca gtt 
Gin Pro Val Thr Ala Asp Asp Leu Gly Val Thr Gly Ala Leu Thr Val 
645 650 655 

ttg atg aaa gat gca ata aaa cca aae ctg atg eag ace ctg gaa ggg 
Leu Met Lys Asp Ala He Lys Pro Asn Leu Met Gin Thr Leu Glu Gly 
660 665 670 

aca ect gtg ttc gtg cat geg gge ect ttt get aae att get cae gge 
Thr Pro Val Phe Val His Ala Gly Pro Phe Ala Asn He Ala His Gly 
675 680 685 

aae tet tea gtg ttg get gat aaa att gee etg aaa ctg gtt ggt gaa 
Asn Ser Ser Val Leu Ala Asp Lys He Ala Leu Lys Leu Val Gly Glu 
690 695 700 

gaa gga ttt gta gtg acc gaa get gge ttt ggt get gae ate gga atg 
Glu Gly Phe Val Val Thr Glu Ala Gly Phe Gly Ala Asp He Gly Met 
705 710 715 720 

gag aaa ttc ttc aae ate aag tgc cga get tec gge" ttg gtg cce aae 
Glu Lys Phe Phe Asn He Lys Cys Arg Ala Ser Gly Leu Val Pro Asn 
725 730 735 

gtg gtt gtg tta gtg gca acg gtg cga get etg aag atg cat gga gge 
Val Val Val Leu Val Ala Thr Val Arg Ala Leu Lys Met His Gly Gly 
740 745 750 

ggg cca agt gta acg get ggt gtt ect ett aag aaa gaa tat aca gag 
Gly Pro Ser Val Thr Ala Gly Val Pro Leu Lys Lys Glu Tyr Thr Glu 
755 760 765 

gag aac ate eag etg gtg gca gac gge tgc tgt aae etc cag aag caa 
Glu Asn He Gin Leu Val Ala Asp Gly Cys Cys Asn Leu Gin Lys Gin 
770 775 780 

att cag ate act cag etc ttt ggg gtt cce gtt gtg gtg get ctg aat 
He Gin He Thr Gin Leu Phe Gly Val Pro Val Val Val Ala Leu Asn 
785 790 795 800 
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gtc ttc aag acc gac acc cgc get gag att gac ttg gtg tgt gag ctt 2448 
Val Phe Lys Thr Asp Thr Arg Ala Glu He Asp Leu Val Cys Glu Leu 
805 810 815 

gca aag egg get ggt gee ttt gat gca gte ccc tge tat cac tgg teg 2496 
Ala Lys Arg Ala Gly Ala Phe Asp Ala Val Pro Cys Tyr His Trp Ser 
820 825 830 

gtt ggt gga aaa gga teg gtg gac ttg get egg get gtg aga gag get 
Val Gly Gly Lys Gly Ser Val Asp Leu Ala Arg Ala Val Arg Glu Ala 
835 840 845 

geg agt aaa aga age cga tte cag ttc etg tat gat gtt cag gtt cca 
Ala Ser Lys Arg Ser Arg Phe Gin Phe Leu Tyr Asp Val Gin Val Pro 
850 855 860 

att gtg gac aag ata agg ace att get cag get gte tat gga gee aaa 
He Val Asp Lys He Arg Thr He Ala Gin Ala Val Tyr Gly Ala Lys 
865 870 875 880 

gat att gaa etc tct cct gag gca caa gee aaa ata gat cgt tac act 2688 
Asp He Glu Leu Ser Pro Glu Ala Gin Ala Lys He Asp Arg Tyr Thr 
885 890 895 

caa cag ggt ttt gga aat ttg eec ate tge atg gca aag ace cac ctt 2736 
Gin Gin Gly Phe Gly Asn Leu Pro He Cys Met Ala Lys Thr His Leu 



900 905 910 

tct eta tct cac caa cct gac aaa aaa ggt gtg cca agg gac ttc ate 

Ser Leu Ser His Gin Pro Asp Lys Lys Gly Val Pro Arg Asp Phe He 
915 920 925 



tge ttt tat gac ata gat ctt gat acc gaa aca gaa caa gtt aaa gge 
Cys Phe Tyr Asp He Asp Leu Asp Thr Glu Thr Glu Gin Val Lys Gly 
965 970 975 

ttg ttc 
Leu Phe 



<210> 2 

<211> 978 

<212> PRT 

<213> Homo sapiens 

<400> 2 



2544 



2592 



2640 



2784 



tta cct ate agt gac gte egg gee age ata ggc get ggg ttc att tac 2832 
Leu Pro He Ser Asp Val Arg Ala Ser He Gly Ala Gly Phe He Tyr 
930 935 940 

eet ttg gtc gga acg atg age ace atg cca gga ctg ccc acc egg ccc 2880 
Pro Leu Val Gly Thr Met Ser Thr Met Pro Gly Leu Pro Thr Arg Pro 
945 950 955 960 



2928 



2934 
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Met Gly Thr Arg Leu Pro Leu Val Leu Arg Gin Leu Arg Arg Pro Pro 
15 10 15 



Gin Pro Pro Gly Pro Pro Arg Arg Leu Arg Val Pro Cys Arg Ala Ser 
20 25 30 



Ser Gly Gly Gly Gly Gly Gly Gly Gly Gly Arg Glu Gly Leu Leu Gly 
35 40 45 



Gin Arg Arg Pro Gin Asp Gly Gin Ala Arg Ser Ser Cys Ser Pro Gly 
50 55 60 



Gly Arg Thr Pro Ala Ala Arg Asp Ser He Val Arg Glu Val He Gin 
65 70 75 80 

Asn Ser Lys Glu Val Leu Ser Leu Leu Gin Glu Lys Asn Pro Ala Phe 
85 90 95 



Lys Pro Val Leu Ala He He Gin Ala Gly Asp Asp Asn Leu Met Gin 
100 105 110 



Glu He Asn Gin Asn Leu Ala Glu Glu Ala Gly Leu Asn He Thr His 
115 120 125 



He Cys Leu Pro Pro Asp Ser Ser Glu Ala Glu He He Asp Glu He 
130 135 140 



Leu Lys He Asn Glu Asp Thr Arg Val His Gly Leu Ala Leu Gin He 
145 150 155 160 

Ser Glu Asn Leu Phe Ser Asn Lys Val Leu Asn Ala Leu Lys Pro Glu 
165 170 175 



Lys Asp Val Asp Gly Val Thr Asp He Asn Leu Gly Lys Leu Val Arg 
180 185 190 



Gly Asp Ala His Glu Cys Phe Val Ser Pro Val Ala Lys Ala Val He 
195 200 205 



Glu Leu Leu Glu Lys Ser Gly Val Asn Leu Asp Gly Lys Lys He Leu 
210 215 220 



Val Val Gly Ala His Gly Ser Leu Glu Ala Ala Leu Gin Cys Leu Phe 
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240 



Gin Arg Lys Gly Ser Met Thr Met Ser He Gin Trp Lys Thr Arg Gin 
245 250 255 

Leu Gin Ser Lys Leu His Glu Ala Asp He Val Val Leu Gly Ser Pro 
260 265 270 

Lys Pro Glu Glu He Pro Leu Thr Trp He Gin Pro Gly Thr Thr Val 
275 280 285 

Leu Asn Cys Ser His Asp Phe Leu Ser Gly Lys Val Gly Cys Gly Ser 
290 295 300 

Pro Arg He His Phe Gly Gly Leu He Glu Glu Asp Asp Val He Leu 
305 310 315 320 

Leu Ala Ala Ala Leu Arg He Gin Asn Met Val Ser Ser Gly Arg Arg 
325 330 335 

Trp Leu Arg Glu Gin Gin His Arg Arg Trp Arg Leu His Cys Leu Lys 
340 345 350 

Leu Gin Pro Leu Ser Pro Val Pro Ser Asp He Glu He Ser Arg Gly 
355 360 365 

Gin Thr Pro Lys Ala Val Asp Val Leu Ala Lys Glu He Gly Leu Leu 
370 375 380 

Ala Asp Glu He Glu He Tyr Gly Lys Ser Lys Ala Lys Val Arg Leu 
385 390 395 400 

Ser Val Leu Glu Arg Leu Lys Asp Gin Ala Asp Gly Lys Tyr Val Leu 
405 410 415 

Val Ala Gly He Thr Pro Thr Pro Leu Gly Glu Gly Lys Ser Thr Val 
420 425 430 

Thr He Gly Leu Val Gin Ala Leu Thr Ala His Leu Asn Val Asn Ser 
435 440 445 



Phe Ala Cys Leu Arg Gin Pro Ser Gin Gly Pro Thr Phe Gly Val Lys 
450 455 460 
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Gly Gly Ala Ala Gly Gly Gly Tyr Ala Gin Val He Pro Met Glu Glu 
465 470 475 480 

Phe Asn Leu His Leu Thr Gly Asp He His Ala He Thr Ala Ala Asn 
485 490 495 

Asn Leu Leu Ala Ala Ala He Asp Thr Arg He Leu His Glu Asn Thr 
500 505 510 

Gin Thr Asp Lys Ala Leu Tyr Asn Arg Leu Val Pro Leu Val Asn Gly 
515 520 525 

Val Arg Glu Phe Ser Glu He Gin Leu Ala Arg Leu Lys Lys Leu Gly 
530 535 540 

He Asn Lys Thr Asp Pro Ser Thr Leu Thr Glu Glu Glu Val Ser Lys 
545 550 555 560 

Phe Ala Arg Leu Asp He Asp Pro Ser Thr He Thr Trp Gin Arg Val 
565 570 575 

Leu Asp Thr Asn Asp Arg Phe Leu Arg Lys He Thr He Gly Gin Gly 
580 585 590 

Asn Thr Glu Lys Gly His Tyr Arg Gin Ala Gin Phe Asp He Ala Val 
595 600 605 

Ala Ser Glu He Met Ala Val Leu Ala Leu Thr Asp Ser Leu Ala Asp 
610 615 620 

Met Lys Ala Arg Leu Gly Arg Met Val Val Ala Ser Asp Lys Ser Gly 
625 630 635 640 

Gin Pro Val Thr Ala Asp Asp Leu Gly Val Thr Gly Ala Leu Thr Val 
645 650 655 

Leu Met Lys Asp Ala He Lys Pro Asn Leu Met Gin Thr Leu Glu Gly 
660 665 670 

Thr Pro Val Phe Val His Ala Gly Pro Phe Ala Asn He Ala His Gly 
675 680 685 
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Asn Ser Ser Val Leu Ala Asp Lys He Ala Leu Lys Leu Val Gly Glu 
690 695 700 

Glu Gly Phe Val Val Thr Glu Ala Gly Phe Gly Ala Asp He Gly Met 
705 710 715 720 

Glu Lys Phe Phe Asn He Lys Cys Arg Ala Ser Gly Leu Val Pro Asn 
725 730 735 



Val Val Val Leu Val Ala Thr Val Arg Ala Leu Lys Met His Gly Gly 
740 745 750 

Gly Pro Ser Val Thr Ala Gly Val Pro Leu Lys Lys Glu Tyr Thr Glu 
755 760 765 

Glu Asn He Gin Leu Val Ala Asp Gly Cys Cys Asn Leu Gin Lys Gin 
770 775 780 



He Gin He Thr Gin Leu Phe Gly Val Pro Val Val Val Ala Leu Asn 
785 790 795 800 

Val Phe Lys Thr Asp Thr Arg Ala Glu He Asp Leu Val Cys Glu Leu 
805 810 815 



Ala Lys Arg Ala Gly Ala Phe Asp Ala Val Pro Cys Tyr His Trp Ser 
820 825 830 

Val Gly Gly Lys Gly Ser Val Asp Leu Ala Arg Ala Val Arg Glu Ala 
835 840 845 



Ala Ser Lys Arg Ser Arg Phe Gin Phe Leu Tyr Asp Val Gin Val Pro 
850 855 860 

He Val Asp Lys He Arg Thr He Ala Gin Ala Val Tyr Gly Ala Lys 
865 870 875 880 

Asp He Glu Leu Ser Pro Glu Ala Gin Ala Lys He Asp Arg Tyr Thr 
885 890 895 



Gin Gin Gly Phe Gly Asn Leu Pro He Cys Met Ala Lys Thr His Leu 
900 905 910 
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Ser Leu Ser His Gin Pro Asp Lys Lys Gly Val Pro Arg Asp Phe He 
915 920 925 

Leu Pro He Ser Asp Val Arg Ala Ser He Gly Ala Gly Phe He Tyr 
930 935 940 

Pro Leu Val Gly Thr Met Ser Thr Met Pro Gly Leu Pro Thr Arg Pro 
945 950 955 960 

Cys Phe Tyr Asp He Asp Leu Asp Thr Glu Thr Glu Gin Val Lys Gly 
965 970 975 

Leu Phe 



<210> 3 

<211> 38 

<212> DNA 

<213> Homo sapiens 

<400> 3 

cgggatccgc catgggcacg cgtctgccgc tcgtcctg 38 

<210> 4 

<211> 38 

<212> DNA 

<213> Homo sapiens 

<400> 4 

ccgctcgagg aacaagcctt taacttgttc tgtttcgg 38 

<210> 5 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 5 

gctttggtgc tgacatcgga atg 23 

<210> 6 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 6 

cccggacgtc actgataggt aag 23 



<210> 7 
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<211> 5 

<212> PRT 

<213> Homo sapiens 

<400> 7 

Ser Ser Gly Gly Gly 
1 5 
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